In this paper, we employ the auxiliary principle technique to study a generalized nonlinear mixed quasi-variational-like inequality in Hilbert spaces. Fist, we establish the existence and uniqueness of solution of the corresponding auxiliary generalized nonlinear mixed quasi-variational-like inequality by making use of minimizing sequence of a convex function. Then based on the existence result, we construct an iterative algorithm for finding approximate solution to the exact solution of the generalized nonlinear mixed quasi-variational-like inequality. Our results extend, improve and unify some known results in the literature.
Introduction and Preliminaries
Throughout the paper, let ( , ), RH    be a real Hilbert space endowed an inner product ,   and a norm ,  respectively. Let satisfy the following conditions: (i) b is linear in the first argument; (ii) b is convex in the second argument; (iii) b is bounded, that is, there exists a constant 0  l satisfying ; , , ) ,
It is easy to see that from (iii) and (iv) that , , , 
which is called a generalized nonlinear mixed quasi-variational-like inequality (for short, denoted by GNMQVLI. In many important applications, () Kxhas following form [1] :
where m is a valued mapping, and K is a closed convex subset of H . Case 1.
 where K is a nonempty closed convex subset of H , then the GNMQVLI (1) reduces to the mixed variational-like inequality problem studied by Ansari and Yao [2] and Zeng [3] :
 K is the same as in case 1. Then the GNMQVLIP (1) reduces to the variational-like inequality problem studied by Yang and Chen [4] : find
,
H y x  K is the same as in case 2. Then the GNMVLIP (1) is equivalent to
which was introduced and studied by Yao [5] and others.
Noting that in the GNMQVLI (1),  is a bifunction and b is a nonlinear mapping, so the projection method cannot be applied to it. This fact motivated many authors to develop the auxiliary principle technique to study the existence of solutions of generalized mixed type variational methods for solving various variational inequalities, complementarity problems and optimization problems. The auxiliary principle techniques were first introduced in [6] , which has become a useful, important and powerful tool for solving various variational-like inequalities. Ansari and Yao [2] , Chang and Xiang [7] , Ding and Luo [8] , Huang and Dong [9] , Huang and Fang [10] , Liu, Chen, Kang and Ume [11] , Zeng [3] , Zeng, Lin and Yao [12] , Liu, Zhang, Ume and Kang [13] used the auxiliary principle technique to construct of some iterative methods for finding the exact solutions of the variational and variational-like inequalities and discuss the existence and uniqueness of solutions for the variational and variational-like inequalities and the convergence of iterative sequences generated by the iterative methods. Motivated and inspired by the results in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] , we introduce and study a new generalized nonlinear mixed quasi-variational-like inequality in Hilbert spaces. By applying the minimizing sequence of a convex function, we show the existence and uniqueness theorem of solution for auxiliary generalized nonlinear mixed quasi-variational-like equality. For finding the approximate solution to the GNMVLIP, we suggest an iterative algorithm by the auxiliary problem. Under certain conditions, we get the existence and arzquenes results of solution for the GNMQVLI and prove the convergence of iterative sequence generated by the iterative algorithm. Our results improve and generalize many known results. Let recall the following concepts and lemmas.
and
M is said to be Lipschitz continuous with respect to A and B if there exists a constant 0   such that 
Auxiliary Problem and Iterative Algorithm
In this section, we employ the auxiliary principle technique to study the GNMQVLI (1) and prove the existence of solutions of the corresponding auxiliary problem of the GNMVLI (1). Then, based on the existence theorem, we construct an iterative algorithm for the GNMQVLI (1). Now, we consider the following auxiliary generalized nonlinear mixed variational-like inequality (for short, denoted by AGNMQVLIP) with respect to the GNMQVLIP (1) be a bifunction such that for any ,
is a proper convex and lower semicontinuous functional. If Assumption 6 holds, then the AGNMQVLI (2) has a unique solution.
Proof. For any given
, 
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Adding (6) and (7), and it follows from Remark3 that , 0 , 
By Assumption 2 (i), the latter inequality implies that 
Existence and Convergence
In this section, we prove the existence of the solution of problem (1) be real-valued functional satisfying the properties in Theorem8 and properties(i)-(iv). Assume that the following conditions hold:
(1) is   Lipschitz continuous;
( 
Adding (11) and (12), by properties (i) and (iv) of b and Assumption2(ii), we have 1
